シューア測度とその類似の極限分布 (表現論における組合せ論的手法とその応用) by 松本, 詔
Titleシューア測度とその類似の極限分布 (表現論における組合せ論的手法とその応用)
Author(s)松本, 詔














$\lambda=(\lambda_{1}, \lambda_{2}, \ldots)$ , $\lambda_{1}\geq\lambda_{2}\geq\cdots$ ,
, $\lambda_{j}=0$ . 0 $\lambda_{j}$ $\lambda$
, $\ell(\lambda)$ , $|\lambda|=\Sigma_{j>1}\lambda_{j}$ $\lambda$ . 72 , $P_{N}=\{\lambda\in P$ :
$|\lambda|=N\}$ . $\mathfrak{S}_{N}$ , $P_{N}$
.
(1.1) $\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}(\lambda)=\frac{(f^{\lambda})^{2}}{N!}$, $\lambda\in P_{N}$ .
, $f^{\lambda}$ $\lambda$ . $N!=\Sigma_{\lambda\in P_{N}}(f^{\lambda}1^{2}$
, . , $N$
$\mathfrak{S}_{N}$ , $\lambda$ $f^{\lambda}$




” . $\xi$ . $P$ $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}$
(1.2) $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}(\lambda)=e^{-\xi}\xi^{|\lambda|}(\frac{f^{\lambda}}{|\lambda|!})^{2}$ , $\lambda\in P$ ,
. ,
$\sum_{N=0}^{\infty}\sum_{\lambda\in \mathcal{P}_{N}}\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}(\lambda)=e^{-\xi}\sum_{N=0}^{\infty}\frac{\xi^{N}}{N!^{2}}\sum_{\lambda\in P_{N}}(f^{\lambda})^{2}=e^{-\xi}\sum_{N=0}^{\infty}\frac{\xi^{N}}{N!}=1$





$\ldots$ , . ,
, \S 6 . $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}$
, .
(1.3) $\rho_{\mathrm{P}\mathrm{P}}^{\xi}(A)=\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}\{\lambda\in P : S(\lambda)\supset A\}_{?}$ $A$ $\mathbb{Z}$ .
, $S(\lambda)$ $\{\lambda_{j}-j : j=1,2, \ldots\}$ .
.
1.1([BOO, J3]). $A=\{a_{1}, a_{2}, \ldots, a_{N}\}$ $\llcorner$ ,
$\rho_{\mathrm{P}\mathrm{P}}^{\xi}(A)=\det(\mathcal{K}_{\mathrm{P}\mathrm{P}}^{\xi}(a_{i}, a_{j}))_{1\leq i,j\leq N}$ .
, $\mathcal{K}_{\mathrm{P}\mathrm{P}}^{\xi}(r, s)$
$\mathcal{K}_{\mathrm{P}\mathrm{P}}^{\xi}(r, s)=(\frac{1}{2\pi\sqrt{-1}})^{2}\int\int_{\mathbb{T}^{2}}e^{\sqrt{\xi}(z-z^{-1}+w-w^{-1})_{\frac{1}{zw-1}\frac{dzdw}{z^{r}w^{S}}}}$
. , $\mathbb{T}=\{z\in \mathbb{C} : |z|=1\}$ .
, $\lambda_{j}$ . , $\lambda_{1}$
$\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}(\lambda_{1}\leq h)=\sum_{-:\mathit{8}(\lambda)\cap[h,\infty)-\emptyset}.\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}(\lambda)=\sum_{k\lambda=0}^{\infty}(-1)^{k}\sum_{h\leq a_{1}<\cdots<a_{k}}\rho_{\mathrm{P}\mathrm{P}}^{\xi}(\{a_{1}, \ldots, a_{k}\})$
$= \sum_{k=0}^{\infty}(-1)^{k}\sum_{h\leq a_{1}<\cdots<a_{k}}\det(\mathcal{K}_{\mathrm{P}\mathrm{P}}^{\xi}(a_{i}, a_{j}))_{1\leq i,j\leq k}=:\det(I-\mathcal{K}_{\mathrm{P}\mathrm{P}}^{\xi})_{\{h,h+1_{1}\ldots\}}$
.
$\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}$ $\lambda_{j}$ $\xiarrow\infty$ ,
$\mathcal{K}_{\mathrm{P}\mathrm{P}}^{\xi}$ $\xiarrow\infty$ . ,
.
1.2
[BOO] , . $\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}$
$\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(x, y)=0^{\infty}$ Ai $(x+z)\mathrm{A}\mathrm{i}(y+z)dz$
. , Ai(x)
$\mathrm{A}\mathrm{i}(x)=\frac{1}{2\pi\sqrt{-1}}\int_{\infty e^{-\pi\sqrt{-1}’ 3}}^{\infty e^{\pi\sqrt{-1}/3}}\exp(\frac{z^{3}}{3}-xz)dz$ .
B8
$\mathfrak{P}(\mathbb{R})$
$\mathbb{R}$ . $\mathfrak{P}(\mathbb{R})$ $\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}$ , $\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}$
. , $\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\gamma}$
$\rho_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(X)=\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}\{\mathrm{Y}\in \mathfrak{P}(\mathbb{R}) : Y\supset X\}$ , $X=\{x_{1}, \ldots, x_{N}\}\in \mathfrak{P}(\mathbb{R})$ ,
, $\rho_{\mathrm{A}\mathrm{i}\mathrm{r}\gamma}(X)=\det(\mathcal{K}_{\mathrm{A}i\mathrm{r}\mathrm{y}}(x_{i}, x_{j}))_{1\leq i,j\leq N}$ . (




\mbox{\boldmath $\zeta$}Ai( $\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}$) .
1.3
$\lambda_{j}$ .
L2 ([BOO, J3, Ol]). $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}$
$\frac{\lambda_{j}-2\sqrt{\xi}}{\xi^{1/6}}$ , $j=1,2,$ $\ldots$
$\xiarrow\infty$ , . , $a_{1},$ $\ldots,$ $a_{m}\in$
$\mathbb{R}$ ,
$\lim_{\xiarrow\infty}\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}\{\lambda\in P$ : $\frac{\lambda_{j}-2\sqrt{\xi}}{\xi^{1/6}}<a_{j}(1\leq j\leq m)\}$
$=\mathrm{P}_{\mathrm{A}i\mathrm{r}\mathrm{y}}\{\zeta^{\mathrm{A}i}\in \mathfrak{P}(\mathbb{R}) : \zeta_{j}^{\mathrm{A}i}<a_{j}(1\leq j\leq m)\}$ .
, [J1] .
$\mathrm{L}3$ ([BOO, $\mathrm{J}3$ , Ol]). $\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}$
$\frac{\lambda_{j}-2\sqrt{N}}{N^{1/6}}$ , $\dot{\gamma}=1,2,$ $\ldots$
$Narrow\infty$ , .
1.4
([Mac]). $\mathrm{x}=$ ( $\mathrm{x}_{1}$ , X2, . . . ), $\mathrm{y}=(\mathrm{y}_{1}, \mathrm{y}_{2}, \ldots)$
. $s_{\lambda}(\mathrm{x})$ $\lambda$ .
.
$\sum_{\lambda\in \mathcal{P}}s_{\lambda}(\mathrm{x})s_{\lambda}(\mathrm{y})=\prod_{i,j\geq 1}\frac{1}{1-\mathrm{x}_{i}\mathrm{y}_{j}}$ .
89
$P$ “ ” .
(1.4)
$\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}(\lambda)=\prod_{i,j\geq 1}(1-\mathrm{x}_{i}\mathrm{y}_{j})\cdot s_{\lambda}(\mathrm{x})s_{\lambda}(\mathrm{y})$
, $\lambda\in P$ .
, $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}$ $\mathrm{x}$ $\mathrm{y}$ . –
. [O2] . “ ” , $\lambda$
$s_{\lambda}(\mathrm{x})s_{\lambda}(\mathrm{y})$ , $\Pi_{i,j\geq 1}(1-\ \cdot \mathrm{y}_{j})$ , $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}$ .
.
$s_{\lambda}(\mathrm{x})$ , $p_{k}( \mathrm{x})=\sum_{\dot{\mathrm{n}}\geq 1}\mathrm{x}_{i}^{k}$ $\mathbb{Q}$
( $[\mathrm{M}\mathrm{a}\mathrm{c},$ I-7]).
14.
$p_{k}(\mathrm{x})=p_{k}(\mathrm{y})=\sqrt{\xi}\delta_{k1}$ , $k=1,2,3,$ $\ldots$ ,
, $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}$ $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}$
1.H . , $\rho_{\mathrm{P}\mathrm{P}}^{\xi}$






$\lambda$ 0 , $\lambda$ strict 2 $D$ ,
.
$D=\{\lambda\in P : \lambda_{1}>\lambda_{2}>\cdots>\lambda_{\ell(\lambda)}>0\}$.
$Q_{\mathrm{x}}(z)$
$Q_{\mathrm{x}}(z)= \prod_{i\geq 1}\frac{1+\mathrm{x}_{i}z}{1-\mathrm{x}_{i}z}$
. , $Q_{\mathrm{x}}(z)$ $Q_{\mathrm{x}}(z)Q_{\mathrm{x}}(-z)=1$ . $\ell(\lambda)\leq n$ $\lambda\in$
, $Q$ $Q_{\lambda}(\mathrm{x})$
$\prod_{i=1}^{n}Q_{\mathrm{x}}(z_{i})\prod_{1\leq i<j\leq n}\frac{z_{i}-z_{j}}{z_{i}+z_{j}}$
$z_{1}^{\lambda_{1}}z_{2}^{\lambda_{2}}\cdots z_{n}^{\lambda_{n}}$ ( $[\mathrm{M}\mathrm{a}\mathrm{c},$ III-8]). ,
$\frac{z-w}{z+w}=1+2\sum_{r=1}^{\infty}(-1)^{r}z^{-r}w^{r}$
70
. , $n$ . $Q$ ,
.
$Q$ [Mac, III-8].
(2.1) $\sum_{\lambda\in D}2^{-\ell(\lambda)}Q_{\lambda}(\mathrm{x})Q_{\lambda}(\mathrm{y})=\prod_{i,j\geq 1}\frac{1+\mathrm{x}_{i}\mathrm{y}_{i}}{1-\mathrm{x}_{i}\mathrm{y}_{j}}=\exp(\sum_{n=1,3,5},\ldots\frac{2}{n}p_{k}(\mathrm{x})p_{k}(\mathrm{y}))$




$jj)$ $2$ $-\ell(\lambda)Q_{\lambda}(\mathrm{x})Q_{\lambda}(\mathrm{y})$ , $\lambda\in D$ .
(shifted Schur measure) $([\mathrm{T}1\mathrm{V}])$ .
$\mathbb{Z}_{>0}$ , $\mathfrak{P}(\mathbb{Z}_{>0})$ $\mathbb{Z}_{>0}$ .
, . , strict , $S(\lambda)$
. ,
(2.3) $\rho_{\mathrm{S}\mathrm{S}}(A)=\mathrm{P}_{\mathrm{S}\mathrm{S}}\{\lambda\in D : \{\lambda_{1}, \ldots, \lambda_{\ell(\lambda)}\}\supset A\}$ , $.4\in \mathfrak{P}(\mathbb{Z}_{>0})$ ,
. .
, . B=(bij)l<i,j<2 $2m\mathrm{x}2m$
: $b_{ji}=-b_{ij}$ . $B$ , .
(2.4) $\mathrm{p}\mathrm{f}(B)=\sum_{\sigma\in s_{2m}}\mathrm{s}\mathrm{g}\mathrm{n}(\sigma)\prod_{j=1}^{m}b_{\sigma(2j-1)\sigma\langle 2j)}$ .
, $\mathrm{f}\mathrm{f}_{2m}$ $\mathfrak{S}_{2m}$
2m $=\{\sigma=(\sigma(1), \sigma(2),$ $\ldots,$ $\sigma(2m))\in \mathfrak{S}_{2m}$ :
$\sigma(2j-1)<\sigma(2j)(1\leq j\leq m),$ $\sigma(1)<\sigma(3)<\cdots<\sigma(2m-1)\}$
. $B$ , .
$B=(\begin{array}{llll}B(11)) B(1 m)\vdots \ddots \vdots B(m,1) B(m,m) \end{array})$ , $B(r, s)=(\begin{array}{ll}B_{00}(r,s) B_{01}(r,s)B_{10}(r,s) B_{11}(r,s)\end{array})$ .
$B$ ,
(2.5) $B_{:j}(r, s)=-Bji(s, r)$ , $i,j\in\{0,1\},$ $r,$ $s\in\{1, \ldots, m\}$
71
. (2.5)
$B$ : $\{1, \ldots, m\}^{2}arrow \mathfrak{g}\mathfrak{l}_{2}(\mathbb{C})$ ; $(r, s)\mapsto B(r, s)=(\begin{array}{ll}B_{00}(r,s) B_{01}(r,s)B_{1\mathrm{O}}(r,s) B_{11}(r,s)\end{array})$
, $(B(r, s))_{1\leq r,s\leq m}$ $2m\cross 2m$ .
. $A=(a_{ij})_{1\leq i,\mathrm{j}\leq m}$ $m\mathrm{x}m$
. ,
$\omega(A)(r, s)=(\begin{array}{ll}0 a_{rs}-a_{sr} 0\end{array})$ , $r,$ $s\in\{1, \ldots, m\}$
$\det(A)=\mathrm{p}\mathrm{f}(\omega(A)(r, s))_{1\leq r,s\leq m}$ .
. $f(z, w)$ , $[z^{r}w^{s}]f(z, w)$ $f(z, w)$
$z^{r}w^{s}$ . .
21. $\mathbb{Z}_{>0}$ $A=\{a_{1}, \ldots, a_{N}\}$ , $p_{\mathrm{S}\mathrm{S}}$ .
$\rho_{\mathrm{S}\mathrm{S}}(A)=\mathrm{p}\mathrm{f}(\mathcal{K}_{\mathrm{S}\mathrm{S}}(a_{i}, a_{j}))_{1\leq i,j\leq N}$ ,
,











, 2.1 . , [ 0] [M1]
. $[\mathrm{O}2]$ .
$V$ $e_{k}(k=1,2,3, \ldots)$ $\mathbb{Z}[\mathrm{x}_{\mathrm{I}}, \mathrm{x}_{2}, \ldots \mathrm{y}_{1}, \mathrm{y}_{2}, \ldots]$ .
$\wedge V$
$v_{\lambda}=e_{\lambda_{1}}\Lambda e_{\lambda_{2}}\Lambda\cdots\Lambda e_{\lambda_{\ell(\lambda\rangle}}$ , $\lambda\in D$
. , $v\emptyset=1$ .
(3.1) $\langle v_{\lambda}, v_{\mu}\rangle=\delta_{\lambda,\mu}2^{-\ell(\lambda)}$
. , $e_{k}^{\vee}=2e_{k},$ $v_{\lambda}^{\vee}=e_{\lambda_{1}}^{\vee}\Lambda\cdots\Lambda e_{\lambda_{l}}^{\vee}=2^{l}v_{\lambda}$ , $(v_{\lambda}^{\vee})_{\lambda\in D}$ $(v_{\lambda})_{\lambda\in D}$
.
$\wedge V$ $\psi_{k}(k=1,2, \ldots)$
$\psi_{k}v_{\lambda}=e_{k}\Lambda v_{\lambda}$
. , $\psi_{k}^{*}$ $\psi_{k}$ (3.1) . $\psi_{k}^{*}$
$\psi_{k}^{*}v_{\lambda}=\sum_{i=1}^{l}\frac{(-1)^{i-1}}{2}\delta_{k,\lambda_{i}}e_{\lambda_{1}}\Lambda\cdots\Lambda\overline{e_{\lambda_{i}}}\Lambda\cdots\Lambda e_{\lambda_{l}}$, $l=\ell(\lambda)$
. , $\hat{e_{k}}$ $e_{k}$ .
$S$
$Sv_{\lambda}=(-1)^{\ell(\lambda)}v_{\lambda}$
. $k\in \mathbb{Z}$ ,
$\tilde{\psi}_{k}=\{$




$\tilde{\psi}_{i}\tilde{\psi}_{j}+\tilde{\psi}_{j}\tilde{\psi}_{i}=\frac{\delta_{i+j,0}}{2}$ , $\mathrm{i},j\in \mathbb{Z}$ .
,
$2\psi_{k}\psi_{k}^{*}v_{\lambda}=\{$






$\mathrm{A}\subseteq\{\lambda_{1}, \ldots, \lambda_{l}\}$ ,
0
, $A\subset \mathbb{Z}_{>0}$ $\lambda\in D$ .
$n$ ,
$\alpha_{n}=\sum_{k\in \mathbb{Z}}(-1)^{k}\tilde{\psi}_{k-n}\tilde{\psi}_{-k}$




$[ \alpha_{n}, \alpha_{m}]=\alpha_{n}\alpha_{m}-\alpha_{m}\alpha_{n}=\frac{n}{2}\delta_{m+n,0}$, $n,$ $m$ $\urcorner 0\star \mathrm{F}\Re_{\mathrm{a}}\text{ }$
,
$[\alpha_{n}, \psi(z)]=z^{n}\psi(z)$ , $n\in 2\mathbb{Z}+1$
(3.2) $\langle 4\psi(z)\psi(w)v_{\emptyset}, v_{\emptyset}\rangle=\frac{z-w}{z+w}$
.
$\Gamma_{+}(\mathrm{x})$ $\Gamma_{-}(\mathrm{x})$
$\Gamma_{+}(\mathrm{x})=\exp(\sum_{n\geq 1_{\mathrm{O}}\mathrm{d}\mathrm{d}}\frac{2p_{n}(\mathrm{x})}{n}\alpha_{n})$ and $\Gamma_{-}(\mathrm{x})=\exp(\sum_{n\geq 1.\mathrm{o}\mathrm{d}\mathrm{d}}.\frac{2p_{n}(\mathrm{x})}{n}\alpha_{-n})$ ,
. , $p_{n}(\mathrm{x})$ $\Gamma_{\pm}(\mathrm{x})\backslash$ $\Gamma\pm$
.
3.2. .




33. $\lambda\in D$ ,
$\langle\Gamma_{-}(\mathrm{x})v_{\emptyset}, v_{\lambda}^{\vee}\rangle=Q_{\lambda}(\mathrm{x})$.
32 3.3 ,
34. $A\subset \mathbb{Z}_{>0}$ ,
$\rho_{\mathrm{S}\mathrm{S}}(A)=\{(\prod_{k\in A}2\Psi_{k}\Psi_{k}^{*})v_{\emptyset},$ $v_{\emptyset}\}$
, $\Psi_{k}=G\psi_{k}G^{-1}$ $\Psi_{k}^{*}=G\psi_{k}^{*}G^{-1}$ , $G=\Gamma_{+}(\mathrm{x})\Gamma_{-}(\mathrm{y})^{-1}$ .
$\psi_{k},$ $\psi_{k}^{*}$ , .
3.5. $\rho_{\mathrm{S}\mathrm{S}}(A)=\mathrm{p}\mathrm{f}(\tilde{\mathcal{K}}(a, b))_{a,b\in A}$ . ,
$\overline{\mathcal{K}}(a, b)=(\begin{array}{ll}\overline{\mathcal{K}}_{00}(a,b) \overline{\mathcal{K}}_{01}(a,b)\overline{\mathcal{K}}_{10}(a,b) \overline{\mathcal{K}}_{11}(a,b)\end{array})$
, $\overline{\mathcal{K}}_{00}(a, b)=\langle 2\Psi_{a}\Psi_{b}v\emptyset, v\emptyset\rangle,\tilde{\mathcal{K}}_{01}(a, b)=-\tilde{\mathcal{K}}_{10}(b, a)=\langle 2\Psi_{a}\Psi_{b}^{*}v\emptyset, v\emptyset\rangle,\overline{\mathcal{K}}_{11}(a, b)=$
$\langle 2\Psi_{Q}^{*}\Psi_{b}^{*}v_{\phi}, v\emptyset\rangle$ .
, $\mathcal{K}_{\mathrm{s}\mathrm{s}}(r, s)=\overline{\mathcal{K}}(r, s)$ . 32 ,
$G\psi(z)G^{-1}=Q_{\mathrm{x}}(z)Q_{\mathrm{y}}(z^{-1})^{-1}\psi(z)$ .
, (3.2) ,
$\overline{\mathcal{K}}_{00}(r, s)=\langle 2\Psi r\Psi vs\emptyset, v\emptyset\rangle=[z^{r}w^{s}]\langle 2G\psi(z)\psi(w)G^{-1}v\emptyset, v\emptyset\rangle$
$= \frac{1}{2}[z^{r}w^{s}]\frac{Q_{\mathrm{x}}(z)Q_{\mathrm{x}}(u)}{Q_{\mathrm{y}}(z^{-1})Q_{\mathrm{y}}(w^{-1})},\frac{z-w}{z+w}=\mathcal{K}_{00}(r, s)$




, 2.1 . , [ 0] [M2]
. [BR] .
, . . $L$
$L:X\mathrm{x}Xarrow \mathfrak{g}\mathfrak{l}_{2}(\mathbb{C});(x, y)\mapsto L(x,y)=(\begin{array}{ll}L_{00}(x,y) L_{01}(x,y)L_{10}(x,y) L_{\mathrm{l}1}(x,y)\end{array})$
, $L_{ij}(x, y)=-L_{ji}(y, x)(\mathrm{i},j\in\{0,1\},$ $x,$ $y\in$ . $L$ $x$
FI $\mathrm{t}_{A}^{p}$ ( $[\mathrm{R}\}$ So2]). , $L$ $\ell^{2}$ (r)\oplus 42(
. $L$ , $X\mathrm{x}$ . $n$
$x_{1},$ $x_{2},$ $\ldots,$
$x_{n}\in$ , $L[x_{1}, x_{2}, \ldots, x_{n}]$ $2n\rangle\langle$ $2n$ $(L(x_{i}, x_{j}))_{1\leq i,j\leq n}$
. $J$
$J(x, y)=\delta_{x,y}(\begin{array}{ll}0 1-1 0\end{array})$
.
$\mathfrak{P}(X)=$ {$X\subset X;\# X$ } . P( , $L$
,
$\pi(X)=\pi_{L}(X)=\frac{\mathrm{p}\mathrm{f}(L[X])}{\mathrm{p}\mathrm{f}(J+L)}$ , $X\in$ (X).
, : $\rho_{L}(X)=\sum_{Y\in \mathfrak{P}(X),Y\supset X}\pi(Y)=\mathrm{p}\mathrm{f}(K[X])$ ,
, $K=J+(J+L)^{-1}$ .
, $\mathfrak{Y}$ c $=X\backslash \mathfrak{Y}$ . , $\mathfrak{Y}$
.
$\pi_{L,\mathfrak{Y}}(X)=\frac{\mathrm{p}\mathrm{f}(L[X\cup \mathfrak{Y}^{c}])}{\mathrm{p}\mathrm{f}(J[\mathfrak{Y}]+L)}$ , X (Y).
, $J[\mathfrak{Y}]$ $(\begin{array}{ll}J 00 0\end{array})$ –$\ovalbox{\tt\small REJECT} \mathrm{E}$ . , $X=\mathfrak{Y}\mathrm{u}$
$\mathfrak{Y}^{c}$ . $\rho L,\mathfrak{Y}(X)=\sum_{Y\in \mathfrak{P}(\mathfrak{Y}),Y\supset X}\pi_{L,\mathfrak{Y}}(Y)=\mathrm{p}\mathrm{f}(K[X])(X\in \mathfrak{P}(\mathfrak{Y}))$
. ,
(4.1) $K=I[\mathfrak{Y}]+(J[\mathfrak{Y}]+L)^{-1}|_{\mathfrak{Y}\cross \mathfrak{Y}}$ .
, .
. , $\mathrm{x},\mathrm{y}$ .
$\mathrm{x}=(\mathrm{x}_{1}, \ldots,\mathrm{x}_{n})$ , $\mathrm{y}=(\mathrm{y}_{1}, \ldots, \mathrm{y}_{n})$ , $n$
76
, $\prime D$ $\mathfrak{P}^{\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}(\mathbb{Z}_{\geq 0})=$ { $X\in \mathfrak{P}(\mathbb{Z}_{\geq 0})$ : $\# X$ } $\phi$
$|$
$\phi(\lambda)=\{$
$\{\lambda_{1}, ., . , \lambda_{\ell(\lambda)}\}$ , $l(\lambda)\theta$“ $\emptyset$ $8$ .
$\{\lambda_{1}, \ldots, \lambda_{\ell(\lambda)},0\}$ , $l(\lambda)$ ,
. $x=\{1,2, \ldots, n\}\mathrm{U}\mathfrak{Y}$ $L$ .
(4.2) $L=(\begin{array}{ll}\mathcal{V} \mathcal{W}\eta^{-\frac{1}{2}}-\eta^{-\frac{1}{2}t}\mathcal{W} O\end{array})$ ,
, $\mathfrak{Y}=\mathbb{Z}_{\geq 0},$ $\mathcal{V}=(\mathcal{V}(\mathrm{i}, j))_{1\leq i,j\leq n},$ $\mathcal{W}=(\mathcal{W}(i, r))_{1\leq i\leq n,r\in \mathbb{Z}}\geq 0$ .
.
$\mathcal{V}(\mathrm{i},j)=(\begin{array}{ll}-\frac{\mathrm{x}_{i}-\mathrm{x}j}{\mathrm{x}_{f}+\mathrm{x}_{j}} 00 \underline{\mathrm{y}}_{i}-\infty \mathrm{y}\cdot \mathrm{y}_{i}+\mathrm{y}_{j}\end{array})$ , $\mathcal{W}(i, r)=(\begin{array}{ll}-\mathrm{x}_{i}^{r} 00 \mathrm{y}_{i}^{r}\end{array})$ .
$\eta$ ,




$\frac{1}{2}$ $r\geq 1\emptyset k\mathrm{g}$ ,
.
4.1. (4.2) $L$ $\mathbb{Z}_{\geq 0}$ , $\phi$
. , $\lambda\in D$ ,
$\pi_{L,\mathfrak{Y}}(\phi(\lambda))=\frac{\mathrm{p}\mathrm{f}(L[\{1,\ldots,n\}\mathrm{u}\phi(\lambda)])}{\mathrm{p}\mathrm{f}(J[\mathfrak{Y}]+L)}=\mathrm{P}_{\mathrm{S}\mathrm{S}}(\lambda)$.
(4.1) , $K=J[\mathfrak{Y}]+(J[\mathfrak{Y}]+L)^{-1}|_{\mathfrak{B}\mathrm{x}\mathfrak{Y}}\text{ }$ .
, .
42([BR]).
$(\begin{array}{ll}A BC D\end{array})=(\begin{array}{ll}-\mathcal{M}^{-1} A4^{-1}BD^{-1}D^{-1}C\mathcal{M}^{-1} D^{-1}-D^{-1}C\Lambda 4^{-1}BD^{-1}\end{array})$ ,
, $\mathcal{M}=BD^{-1}C-A$ , $D,$ $\mathcal{M}$ $\llcorner$ .
77
) $K=J[\mathfrak{Y}]+(][\mathfrak{Y}]+L)^{-1}|_{\mathfrak{Y}}$ j $J[\mathfrak{Y}]\eta^{-\frac{1}{2}t}\mathcal{W}\mathcal{M}^{-1}\mathcal{W}\eta^{-\frac{1}{2}}J[\mathfrak{Y}]$ .




43. $\{1, 2, \ldots, n\}$ $\mathcal{M}^{-1}$ .
$\mathcal{M}^{-1}(k, l)=(\begin{array}{ll}\mathcal{M}_{00}^{-1}(k,l) \mathcal{M}_{01}^{-1}(k,l)\mathcal{M}_{10}^{-1}(k,l) \mathcal{M}_{11}^{-1}(k,l)\end{array})$ , $1\leq k,$ $l\leq n$ .
,
$\mathcal{M}_{00}^{-1}(k, l)=\prod_{j=1}^{n}(\frac{1-\mathrm{x}_{k}\mathrm{y}_{j}}{1+\mathrm{x}_{k}\mathrm{y}_{j}}\frac{1-\mathrm{x}_{l}\mathrm{y}_{j}}{1+\mathrm{x}_{l}\mathrm{y}_{j}})\prod_{1\leq i\leq n,i\neq k},$ $( \frac{\mathrm{x}_{k}+\mathrm{x}_{i}}{\mathrm{x}_{k}-\mathrm{x}_{i}})\prod_{1\leq j\leq n,j\neq l},$
$( \frac{\mathrm{x}_{l}+\mathrm{x}_{j}}{\mathrm{x}_{l}-\mathrm{x}_{j}})\frac{\mathrm{x}_{k}-\mathrm{x}_{l}}{\mathrm{x}_{k}+\mathrm{x}_{l}}$ .
$\mathcal{M}_{01}^{-1}(k, l)=-\mathcal{M}_{10}^{-1}(l, k)$
$= \prod_{j=1}^{n}(\frac{1-\mathrm{x}_{k}\mathrm{y}_{j}}{1+\mathrm{x}_{k}\mathrm{y}_{j}}\frac{1-\mathrm{x}_{j}\mathrm{y}_{l}}{1+\mathrm{x}_{j}\mathrm{y}_{l}})\prod_{1\leq i\leq n,i\neq k},$ $( \frac{\mathrm{x}_{k}+\mathrm{x}_{i}}{\mathrm{x}_{k}-\mathrm{x}_{i}})\prod_{1\leq j\leq n,j\neq l},$
$( \frac{\mathrm{y}_{l}+\mathrm{y}_{j}}{\mathrm{y}_{l}-\mathrm{y}_{j}})\frac{1+\mathrm{x}_{k}\mathrm{y}_{l}}{1-\mathrm{x}_{k}\mathrm{y}_{l}}$ .
$\mathcal{M}_{11}^{-1}(k, l)=\prod_{j=1}^{n}(\frac{1-\mathrm{x}_{j}\mathrm{y}_{k}}{1+\mathrm{x}_{j}\mathrm{y}_{k}}\frac{1-\mathrm{x}_{j}\mathrm{y}_{l}}{1+\mathrm{x}_{j}\mathrm{y}_{l}})1\leq i\leq n\prod_{\mathrm{i}\neq k},$ $( \frac{\mathrm{y}_{k}+\mathrm{y}_{i}}{\mathrm{y}_{k}-\mathrm{y}_{i}})1\leq j\prod_{j\neq l}(\frac{\mathrm{y}_{l}+\mathrm{y}_{j}}{\mathrm{y}_{l}-\mathrm{y}_{j}})\leq n,\frac{\mathrm{y}_{k}-\mathrm{y}_{l}}{\mathrm{y}_{k}+\mathrm{y}_{l}}$
.
$\text{ }$
, $K(r, s)=\mathcal{K}_{\mathrm{S}\mathrm{S}}(r, s)$ . , $\mathrm{x}_{1},$ $\ldots,\mathrm{x}_{n},\mathrm{y}_{1},$ $\ldots,$ $\mathrm{y}_{n}$





$i\overline{\neq k}$ $j\overline{\neq l}$
$=-2 \sum_{k,l=1}^{n}\mathrm{x}_{k}^{r}\mathcal{M}_{00}^{-1}(k, l)\mathrm{x}_{l}^{S}=K_{00}(r, s)$ .
, .
$\{z\in \mathbb{C} : |z|=r_{1}\}\mathrm{x}\{w\in \mathbb{C} : |w|=r_{2}\}$ , $1<r_{2}<r_{1}<1+\epsilon$ .
, $r_{1}$ $r_{2}$ , $\epsilon$ . ,






(0) 0 \sigma ) . $p_{k}(\mathrm{x})=p_{k}(\mathrm{y})=p_{k}^{\theta}(k=1,3,5, \ldots)$ . , $p_{k}^{\theta}$
, $\lim_{\thetaarrow+\infty}p_{k}^{\theta}/\theta=d_{k}\geq 0$ . , $p^{\theta}=(p_{1}^{\theta},p_{3}^{\theta}, \ldots)$ .
(1) $\theta$ , $\epsilon=\epsilon(\theta)>0$ , $g^{\theta}(z):=2 \sum_{k\geq 1^{\sim}\mathrm{o}\mathrm{d}\mathrm{d}k}.\underline{p}_{\mathrm{A}}^{\theta}z^{k}$
$|z|<1+\epsilon$ .
(2) $g(z)=2 \sum_{k\geq 1.\mathrm{o}\mathrm{d}\mathrm{d}k}.dBzk$ . , $g(1)=2 \sum_{k\geq 1:\mathrm{o}\mathrm{d}\mathrm{d}}\frac{d_{k}}{k}$ .
, $g(z)$ $z=1$ .
, .
51. $\mathrm{P}_{\mathrm{S}\mathrm{S},p^{\theta}}$ (0), (1), (2) .
$b_{1}=2g’(1),$ $b_{2}=g’’’(1)+3g’’(1)+g’(1)$ . , $\thetaarrow+\infty$ ,




, 5.1 , ,
, .
.
52. $\mathcal{K}\mathrm{s}\mathrm{s}(r, s)$ $\mathcal{K}_{\mathrm{S}\mathrm{S}}(r,$ $s$ ; . , $x,$ $y\in \mathbb{R}$
,
$\lim_{\thetaarrow\infty}(b_{2}\theta)^{1/3}\mathcal{K}_{\mathrm{S}\mathrm{S}}(b_{1}\theta+(b_{2}\theta)^{1/3}x, b_{1}\theta+(b_{2}\theta)^{1/3}y;\theta)=(\begin{array}{ll}0 \mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(x,y)-\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(x,y) \mathrm{O}\end{array})$ .
[ 0] .
5.2
5.1 , . , ‘ )
.
79
$\lambda\in D$ , $g^{\lambda}$ ( [HH] ) . ,
,




, $\prime D_{N}$ ,
(5.1) $\mathrm{P}_{\mathrm{S}\mathrm{P}1,N}(\lambda)=\frac{2^{-\ell(\lambda)}(g^{\lambda})^{2}}{N!}$ , $\lambda\in D_{N}$
. , $\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}$ . , $\mathrm{P}_{\mathrm{S}\mathrm{P}1,N}$
.
.





(5.3) $p_{k}(\mathrm{x})=p_{k}(\mathrm{y})=\sqrt{\frac{\xi}{2}}\delta_{k1}$ , $k=1,3,5,$ $\ldots$ ,
, $\mathrm{P}_{\mathrm{S}\mathrm{S}}$ $\mathrm{P}_{\mathrm{P}\mathrm{S}\mathrm{P}}^{\xi}$
.
, (5.3) , 51 . \S 5.1 , $\theta=\sqrt{\xi},$ $d_{k}= \frac{1}{\sqrt{2}}\delta_{k,1}$
, $g(z)=\sqrt{2}z,$ $g^{\theta}(z)=\sqrt{2\xi}z$ . ,
4
54. $\mathrm{P}_{\mathrm{P}\mathrm{S}\mathrm{P}}^{\xi}$









$\alpha$ $0<\alpha<1$ . $\mathrm{x}=\mathrm{y}=$ $(\alpha, \ldots, \alpha, 0\mathrm{r}^{n}, 0, \ldots)$ .
.
$\mathrm{P}_{\mathrm{S}\mathrm{S},\alpha,n}(\lambda)=(\frac{1-\alpha^{2}}{1+\alpha^{2}})^{n^{2}}\alpha^{2|\lambda|}2^{-\ell(\lambda)}Q_{\mathrm{A}}(\frac{1,\ldots,1n}{}2$.
, $Q_{\lambda}(1, \ldots, 1)$ t , ([Mac, III-8]).
, $p_{k}(\mathrm{x})=p_{k}(\mathrm{x})=n\alpha^{k}$ , \S 5.1 , $p_{k}^{\theta}=\theta\alpha^{k}.,$ $\theta=n$ . ,
$g(z)= \log\frac{1+\alpha z}{1-\alpha z}$ , $g^{\theta}(z)=\theta g(z)$
. $|z|$ $\alpha^{-1}$ , 5.1 . $b_{1},$ $b_{2}$
$b_{1}=b_{1}( \alpha)=\frac{4\alpha}{1-\alpha^{2}}$ , $b_{2}=b_{2}( \alpha)=\frac{2\alpha(1+6\alpha^{2}+\alpha^{4})}{(1-\alpha^{2})^{3}}$
.
5.6. $\mathrm{P}\mathrm{s}\mathrm{s},\alpha,n$
$\frac{\lambda_{j}-b_{1}(\alpha)n}{(b_{2}(\alpha)n)^{1/3}}$ , $\dot{J}=1,2,$ $\ldots$
, $narrow\infty$ .







sian Unitary Ensemble (GUE) $)$ . , $\mathbb{R}^{N}$
.
$P_{N}(x_{1}, \ldots, x_{N})=C_{N}\prod_{1\leq j<k\leq N}|x_{j}-x_{k}|^{2}\exp(-\sum_{j=1}^{N}x_{j}^{2})$ , $x_{1},$ $\ldots,$ $x_{N}\in \mathbb{R}$ .
, $C_{N}$ $\int_{\mathbb{R}}{}_{N}P_{N}(x_{1}, \ldots, x_{N})dx_{1}\cdots dx_{N}=1$ . $n$
$R_{n,N}(x_{1}, \ldots, x_{n})=\frac{N!}{(N-n)!}\int_{\mathrm{R}^{N-n}}P_{N}(x_{1}, \ldots, x_{N})dx_{n+1}\cdots dx_{n}$
. , $\mathbb{R}$ $K_{N}(x, y)$
$R_{n,N}(x_{1}, \ldots,x_{N})=\det(K_{N}(x_{i}, xi))_{1\leq i,j\leq n}$
( 11, 2.1 ).
$Narrow\infty$ .
61([J3]). x{ $N\mathrm{x}N$ GUE $j$ .
,
$\sqrt{2}N^{1/6}(x^{(j)}-\sqrt{2N})$ , $j=1,2,$ $\ldots$
$Narrow\infty$ .
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